INTRODUCTION
The National Beef Quality Audit (NBQA) has been very important to the beef industry since its inception in 1991. This audit measures and reports producer-related cattle and carcass traits in the beef industry. These fi ndings are then used as teaching tools for producerrelated programs, as new benchmarks for research pro-grams, and as an assessment of the problems and opportunities that the beef industry is currently facing.
Four previous audits have been conducted in the United States: NBQA-1991 (Lorenzen et al., 1993) ; NBQA-1995 (Boleman et al., 1998 ; NBQA-2000 (McKenna et al., 2002 and NBQA-2005 (Garcia et al., 2008) . Along with the United States, Canada has conducted 2 beef quality audits: the Canadian Beef Quality Audit in 1995 -1996 (Van Donkersgoed et al., 1997 and the Canadian Beef Quality Audit in 1998 -1999 (Van Donkersgoed et al., 2001 . These studies have shown that genetics and management of cattle have improved and where improvements could still be made.
The objective of the NBQA-2011 was to assess targeted characteristics on the harvest fl oor that affect the quality and value of cattle, carcasses, and byproducts. Unique to this audit was that beef processors were harvesting cattle more frequently for different value-based programs than in previous audits. These processors also were segregating days or shifts of production to meet country of origin labeling (COOL) requirements (US-DA-AMS, 2009). By assessing these characteristics across these facilities, an adequate sample of these programs and COOL was made.
MATERIALS AND METHODS
Animal care and use committee approval was not obtained for this study because data were recorded on carcasses, and no live animals were used for data collection.
Overview
Eight in-plant surveys were conducted (1 d production audited in each of 8 different beef processors) throughout the United States between May and November 2011 (Table 1) ; these facilities collectively represented approximately 30% of the national beef supply. Fewer plants and cattle were surveyed in this NBQA compared with NBQA-2005, but those selected were chosen to refl ect critical production systems (e.g., cattle sourced from corporate feedyards, custom feedyards, and farmer-feeders, as well as targeted programs such as age and source verifi ed, branded beef, and calf-fed Holsteins), key geographical regions (Nebraska, Kansas, Colorado, Texas, and California), and major beefprocessing entities. Even though fewer cattle were evaluated in this NBQA, frequency distributions still were based on 15,000 to 18,000 cattle, carcasses, and byproducts, refl ecting a wide cross-section of current fed steers and heifers in the United States.
Before data were collected, the collaborators held a practice and correlation session to standardize scoring and recording methodology. During data collection, if a specifi c processor harvested cattle during two 8-h shifts per day, data were collected during both shifts.
Harvest Floor Assessments: Before Hide Removal
Fifty percent of each production lot was sampled by the survey teams at each packing plant. Animal identifi cation (n = 18,288) was recorded as none, electronic, bar code, individual tag, lot tag, metal clip, wattle, or by other means. Hide color (n = 15,143) was classifi ed based on primary (>50% total hide surface area) color or breed type (black, white, yellow, brindle, red, brown, gray, or Holstein) . Incidence of hide brands (n = 15,358) were recorded based on location, butt (round), side (loin), or shoulder (chuck),and the approximate size was noted. Cattle were assessed visually for the presence of mud/manure (n = 15,358) based on location (not visible, legs, belly, side, top-line, or tail region) and the amount (none, small, moderate, large, or extreme). The presence of horns (n = 18,199) was evaluated visually, and if present, the approximate length (<2.54 cm, 2.54 to12.7 cm, and >12.7 cm) was recorded. Dentition (n = 16,051) was evaluated by assessing the number of permanent incisors present using the protocol established by Garcia et al. (2008) .
Harvest Floor Assessments: After Hide Removal
Carcasses were assessed for number (0, 1, 2, 3, 4, or 5) of bruises (n = 18,159), their location (round, loin, rib, chuck, and fl ank/plate/brisket), and severity (minor, major, critical, or extreme). Bruise severity was assessed on a 10-point scale as follows: minimal bruise (score of 1 to 3), major bruise (score of 4 to 6), critical bruise (score of 7 to 9), and extreme bruise (score of 10). When observed, the presence of grubs and injection site lesions were noted. Offal (n = 17,926; liver, lung, and viscera) and heads and tongues were evaluated for wholesomeness by USDA Food Safety and Inspection Service personnel, and the number and reasons for condemnations were recorded. A lung scoring system was implemented to help segment different severities of pneumonia (Griffi n, 2006). The number of heifer carcasses carrying fetuses was evaluated at the viscera table. 
Statistical Analyses
All analyses were performed using JMP Software (JMP Pro, SAS Inst., Inc., Cary, NC). Means, standard deviations, and minimum and maximum values for each trait measured were generated using the analyze function of JMP. Frequency distributions were analyzed by using the distribution function of JMP. Comparisons of specifi c traits (hide color, bruise location, bruise severity, and offal condemnations) from all cattle and carcasses evaluated in NBQA-2005 and NBQA-2011 were analyzed via ANO-VA using the fi t model procedure of JMP. When main effects were signifi cant (P < 0.05), least squares means were separated using Student's t test.
RESULTS AND DISCUSSION

Animal Identifi cation Method
The animal identifi cation assessment was fi rst performed and described in the NBQA-2005 (Garcia et al., 2008) . In the NBQA-2011, the percentage of cattle that had some type of identifi cation was 97.5%, which was 4.2 percentage points greater than reported by Garcia et al. (2008) . The types and frequency of identifi cation observed in this survey (Table 2) were electronic tags (20.1%), individual tags (50.6%), lot tags (85.7%), metal clips (15.7%), wattles (0.5%), and other (5.3%). When the percentages were added together they totaled over 100% because some animals had multiple types of identifi cation. For the carcasses, identifi cation methods, whether individual or multiple, were 1 (49.1%), 2 (27.0%), 3 (20.9%), 4 (3.0%), or 5 (0.01%). This result indicates that the use of cattle identifi cation has become more frequent in the cattle industry since the NBQA-2005, which may have been infl uenced by implementation of COOL.
In United States beef production there are 2 general types of animal identifi ers: individual animal identifi cation and animal group identifi cation (Smith et al., 2005) . From this study, we can conclude that there was a numerical increase in the percentage of cattle that have individual animal identifi cation compared with the NBQA-2005. Currently, many countries are mandating that cattle be individually identifi ed to have adequate traceability programs in place (Smith et al., 2005) . The United States, however, is not currently mandating this type of program, but compared with previous NBQA surveys, there seems to have been a shift to an increased number of cattle that have some form of individual identifi cation.
Hide Color
The hide color assessment has been a part of 2 previous audits, NBQA-2000 (McKenna et al., 2002 and NBQA-2005 (Garcia et al., 2008 , to characterize the distribution of predominant hide color because it is used in 73% (57 of 78) of the USDA-certifi ed beef programs today. The results for hide color are shown in Table 3 . Of the cattle observed in the audit, 61.1% were predominantly black and 12.8% were red. The other colors were yellow (8.7%), the black and white characteristic of Holstein (5.5%), brown (5.0%), and gray (5.0%). The frequency of all other colors was less than 2%. The percentage of black-hided cattle in this study was greater (P < 0.05) than all other color percentages. Compared with NBQA-2005, the percentage of black-hided cattle increased (P < 0.05) from 56.3% in 2005 to 61.1% in 2011. Other hide colors (red, white, brown, and gray) have all decreased (P < 0.05) since the last audit. The reason the frequency of black-hided cattle continues to increase in the United States is likely a result of an increase in the number of branded beef programs that emphasize cattle with Angus heritage. Brown and Lawrence (2010b) reported a numerically lesser proportion for Holsteins (2.7%) and a numerically greater proportion for striped cattle (2.4%) than observed in the present survey.
Hide Brand Assessment
The hide brand assessment has been a part of the previous audits (Lorenzen et al., 1993; Boleman et al., 1998; McKenna et al., 2002; Garcia et al., 2008) . In Table 4 , percentages of hide-on carcasses with 0, 1, 2, or 3 hot-iron brands were 55.2, 42.2, 4.6, and 0.02, respectively. Of the cattle with brands, 90.1% had 1 brand, 9.8% had 2 brands, and only 0.1% had 3 brands. The location of brands is reported in Table 4 . Brands were located on the butt (35.2%), side (9.0%), and shoulder (2.5%). Compared with NBQA-2005, there has been a numerical increase in the number of brands on hide-on carcasses; moreover, there has been a numerical increase in the percentage of butt brands, whereas side and shoulder brands are similar to the 2005 values. Cattle with more than 1 brand have numerically increased since the previous audit. Mean hot-iron brand sizes were 476.4 cm 2 for side brands, 205.5 cm 2 for butt brands, and 200.7 cm 2 for shoulder brands (data not shown). Compared to previous NBQA surveys, mean hot-iron brand sizes have fl uctuated somewhat, but, in general, have remained similar in size. The mean hot-iron brand size that has fl uctuated the most over the past 20 yr has been the side brand. Many of the messages from groups such as the Beef Quality Assurance Program of the National Cattlemen's Beef Association have included moving side brands as a way to increase overall value of cattle hides.
Hides are a very economically important byproduct to the beef industry, and brands can greatly decrease the value of a hide. A side or rib brand can decrease the value of a hide by approximately $10, and other smaller brands like hip brands can decrease the value of the hide by $5 (US-DA-APHIS, 1995). Studies have been conducted to determine what premiums or discounts cattle producers receive. Schraeder (1999) determined that the average premium to producers to discontinue branding and change to a different form of identifi cation method was $13.54/animal. Moreover, Patterson (2000) reported that producers received a premium of $0.038/kg ($1.72/cwt) for non-branded cattle, whereas branded feeder cattle were discounted $0.031/kg ($1.42/cwt). Branding cattle with hot iron brands can cause accumulation of scar tissue on the hide, thereby increasing the thickness of the hide (Wright, 2002) .
Mud or Manure Evaluation
For the beef industry mud and manure has been of great concern because of its potential for contaminating the carcass, especially when it is present on the legs and belly of the animal. During the harvest process, opening the hide can potentially contaminate the carcass inadvertently when proper care is not taken during the hide removal process. The percentage of animals with no visible mud or manure present on the hide was 50.8%. Of the cattle with mud or manure on hides, the specifi c locations were legs (36.8%), belly (23.7%), side (14.9%), tail region (13.7%), and top-line (11.0%). Severity scores of hide-on carcasses with mud or manure were none (50.8%), small (41.5%), moderate (8.1%), large (0.8%), and extreme (0.1%). Comparable scores from the NBQA-2005 (Garcia et al., 2008) were none (25.9%), small (56.1%), moderate (14.8%), large (3.0%); and extreme (0.2%).
Mud and manure on hides has been identifi ed as a potential source of pathogen contamination on carcasses during the harvest process (Hancock et al., 1999; Arthur et al., 2010) . A direct relationship has been demonstrated between degree of hide contamination and risk of carcass contamination (McEvoy et al., 2000; Arthur et al., 2008 Arthur et al., , 2010 , and hide interventions to decrease the risk of carcass contamination have been developed and implemented (Nou et al., 2003; Bosilevac et al., 2005) .
Horn Evaluation
Prevalence of horns and horn length are presented in Table 5 . Of the cattle observed in the audit, 23.8% had horns, which is numerically similar to the frequencies found in the NBQA-2005 (22.3%) reported by Garcia et al. (2008) and NBQA-2000 (22.7%) reported by McKenna et al. (2002) . These frequencies were numerically less than those reported for the NBQA-1995 (33.2%) reported by Boleman et al. (1998) and NBQA-1991 (31.1%) reported by Lorenzen et al. (1993) . Of the cattle that had horns, 25.4% had horns <2.54 cm in length, 46.14% had horns between 2.54 cm and 12.7 cm in length, and 7.8% had horns >12.7 cm in length.
A negative attribute of horns is that they can cause bruising on cattle. Meischke et al. (1974) reported that the mean bruised tissue trimmed from carcasses weighed 1.59 kg for horned cattle compared to 0.77 kg for cattle without horns. Wythes et al. (1985) evaluated cattle that had full horns, tipped horns, and no horns and concluded that bruising rate was not signifi cantly different between cattle with tipped horns and full horns; thus, they concluded that tipping of horns was not an effective measure to mitigate bruising in cattle. Horned cattle in the present survey could have contributed to bruising, but this was not specifi cally evaluated, and perhaps should be implemented in further NBQA assessments.
Dentition
The dentition assessment is reported in Table 6 . Of the cattle observed, 87.3% had 0 permanent incisors, which was numerically greater than the 82.2% reported by Garcia et al. (2008) . The numbers of permanent incisor and occurrences were 1 (1.4%), 2 (8.0%), 3 (0.9%), 4 (1.9%), 5 (0.3%), 6 (0.2%), 7 (0.1%), and 8 (0.02%). Lawrence et al. (2001) evaluated 11,136 beef cattle for dentition and reported that 75.4% of the cattle had 0 permanent incisors, 16.22% had 2 permanent incisors, 5.94% had 4 permanent incisors, 1.61% had 6 permanent incisors, and 0.84% had 8 permanent incisors. Increasing numbers of cattle with no permanent incisors could be attributed to the specifi ed risk material regulations that have been put in place for cattle 30 mo of age or older.
Carcass Bruises
The characteristics of carcass bruising can be found in Table 7 . Of the carcasses observed, 77.0% of the carcasses had no bruises, 18.8% had 1 bruise, 3.4% had 2 bruises, 0.6% had 3 bruises, 0.2% had 4 bruises, and 0.1% had more than 4 bruises. There was a decrease (P < 0.05) in bruising incidence (77.0% vs. 64.8%) from the previous audit (Garcia et al., 2008) . A potential rationale for decreased bruising compared with previous audits could be the increased attention to animal handling by the livestock and meat industry.
Of the total number of bruises, 50.1% were located on the loin, 21.3% were located on the rib, 13.8% were located on the chuck, 7.3% were located on the round, and 7.5% were located on the fl ank/plate/brisket, with the least squares mean percent for the loin being greater (P < 0.05) than for all other bruise locations. Compared with the previous audit (NBQA-2005) , the percentage of loin bruises increased (P < 0.05) from 32.6% in 2005 to 50.1% in 2011. Bruise severity also was recorded, and of the bruises assessed, 73.4% were classifi ed as minor, 24.5% were classifi ed as major, 0.4% were classifi ed as critical, and 0.2% were classifi ed as extreme. Compared with the NBQA-1995 and NBQA-2000, bruises seem to be less severe numerically.
Bruise location incidence as a percentage of all carcasses evaluated was compared between NBQA-2005 and the current data (Figure 1) . Although there were no differences in loin bruising between the 2 audits, there were decreases (P < 0.05) in chuck, rib, and round bruis- It seems that the incidence of bruising on carcasses is decreasing, but there are still several contributing factors that cause carcass bruising. By approximating age of bruises, McCausland and Millar (1982) reported that 43 to 90% of cattle bruises occurred at harvest. Animal handling in lairage at the harvest facility can contribute to bruising of carcasses. Jarvis et al. (1995) determined that the use of a stick for driving animals was positively correlated to the amount and location of bruises found on cattle. Bruising incidence and severity also have been shown to increase when cattle are transported further distances and held in lairage for longer periods of time. Tarrant et al. (1992) reported that cattle bruising increases with increased stocking density, and severe bruising was more likely with a stocking density of 600 kg/m 2 . Some of these factors could have contributed to the number, location, and severity of bruises noted in the current study.
Offal and Carcass Condemnations
Incidence rates for offal and carcass condemnations by USDA Food Safety and Inspection Service (Table 8) were livers (20.9%), viscera (9.3%), lungs (17.3%), tongue (10.0%), and head (7.2%). Livers were condemned for major abscesses (5.4%), minor abscesses (8.3%), fl ukes (1.9%), contamination (3.6%), and other reasons (1.7%). Lungs were condemned for mild pneumonia (6.3%), moderate pneumonia (4.3%), severe pneumonia (1.1%), contamination (4.8%), and other reasons (0.9%). Viscera condemnations included abscesses (3.4%) and contamination (5.9%). Heads were condemned for infl amed lymph nodes (0.4%), abscesses (1.0%), contamination (3.9%), and other reasons (1.8%). Tongues were condemned for infl amed lymph nodes (1.3%), hair sores (2.4%), cactus tongue (0.7%), contamination (2.0%), and other reasons (3.5%). Compared with the previous audits, the incidence rates for livers, lungs, and viscera condemnations were numerically less than the NBQA-2000 (McKenna et al., 2002) Table 8 . Percentages of offal and carcass condemnations and fetus incidence for carcasses evaluated in NBQA-1991 , NBQA-1995 , NBQA-2000 , NBQA-2005 , and NBQA-2011 -1991 ), 50,517 (NBQA-1995 ), and 43,595 (NBQA-2000 , 49,330 (NBQA-2005), and 17,926 (NBQA-2011) .
2 Total number of observations for head and tongue condemnations were 30,646 (NBQA-1991 ), 47,581 (NBQA-1995 ), and 43,595 (NBQA-2000 , 49,330 (NBQA-2005), and 17,926 (NBQA-2011) .
3 Recorded for heifers only. and NBQA-2005 (Garcia et al., 2008) , but numerically greater compared with the NBQA-1991 (Lorenzen et al., 1993) and NBQA-1995 (Boleman et al., 1998 . The incidence rates for head and tongue condemnations were numerically similar to the NBQA-2000 (McKenna et al., 2002) and NBQA-2005 (Garcia et al., 2008 , but numerically greater than observed in the NBQA-1991 (Lorenzen et al., 1993 and NBQA-1995 (Boleman et al., 1998 . Brown and Lawrence (2010a) evaluated 76,191 carcasses for liver abnormalities and reported that 19.5% of the livers had an abnormality (abscesses, scars, liver adherence to the diaphragm or GI tract, cirrhosis, distoma, and telangiectasis), results that were similar to those of the 2011 audit.
Of the total number of lots of carcasses evaluated for liver and lung condemnations (Figure 3 ) in NBQA-2005 and NBQA-2011, there was a decrease (P < 0.05) in the percentage of lots of carcasses with liver abscesses (13.9 and 4.8%, respectively). There also was a decrease (P < 0.05) in liver fl ukes from NBQA-2005 (4.5%) to NBQA-2011 (0.6%). In addition, there was a decrease (P < 0.05) in liver contamination from NBQA-2005 (2.9%) to NBQA-2011 (1.2%). There was no difference (P > 0.05) in the percentage of lots of cattle that were condemned for pneumonia with 3.6% and 4.1%, respectively, but for lung contamination, there was a decrease (P < 0.05) from NBQA-2005 (3.1%) to NBQA-2011 (1.7%).
In the current study, categorizing lung condemnations through a numerical scoring system was used to see how these condemnations affect carcass offal. Bovine respiratory complex is currently the largest health obstacle that the cattle industry faces (Schneider et al., 2009) . It has been estimated that this disease costs the beef cattle industry $750 million annually (Griffi n, 1997). The incidence rate of bovine respiratory disease complex has been reported to be 14.4% (USDA-APHIS, 2001 ). This disease complex is commonly observed in the feedlot segment because of the stress factors that the cattle undergo such as transportation, commingling with different sources of cattle, and initial processing steps of the feedlot phase. Some of these factors could have an infl uence on the incidence of lung lesions that were seen in this study. Several studies have suggested that the prevalence of lung lesions is very common in the harvesting plant, ranging from 29.7 to 77% from cattle that were in feedlots (Wittum et al., 1996; Bryant et al., 1999; Thompson et al., 2006) . Schneider et al. (2009) determined that the bovine respiratory disease morbidity and type of have major consequences on cattle performance and carcass traits. They noted that lung lesions found at harvest did not have a signifi cant effect on the following carcass characteristics: HCW, LM area, fat thickness, and marbling score (Schneider et al., 2009) .
The number of cattle observed in this audit that had fetuses was 0.5%. This incidence rate is similar to the NBQA-2005 (Garcia et al., 2008) , but it was numerically less than the rates reported by the other NBQA audits.
Conclusions
The NBQA-2011 continues the process of evaluating and updating the information on the various factors that affect the value of the live cattle along with their carcasses and byproducts. Some of the trends observed in the NBQA-2011 include more black-hided cattle, more cattle identifi ed individually, more cattle with no mud/manure present on their hides, and fewer carcasses with bruises. From these data, genetic and management decisions can be made by the rancher, stocker, and feedlot personnel that could affect the type and value of cattle that are coming to market and the value of resulting end products. 
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